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ISIBILITY— and adequate traffic safety light- 
ing — are vital necessities for driving at night on 
the highways. Accident records prove that even with 
the great improvements in safety-construction 
features of vehicles and highways it is still ten 
times more dangerous to drive at night than by day, 
And accident records prove beyond any doubt that 
highway lighting, properly installed, offers a 
practical and effective means of reducing the hazard 
of night driving. 

Headlights alone do not provide the visibility 
needed; they should be supplemented with fixed, 
permanent safety lighting to illuminate the entire 
highway as far as the eye can see, clearly revealing 
all vehicles and pedestrians on the highway, ob- 
structions, curves, and other features that demand 
caution. 

The General Electric Type M-2 sodium lu- 
minaire makes it easy to get these results. It is a 
luminaire that produces a quantity of light equal 
to that obtained from a 500-watt incandescent 
lamp, but consumes only one-half as much energy. 
The illumination it provides is of a soft golden 
color and is produced by a light source of large 
physical size to minimize objectionable glare. 

A combination of parabolic and plane surfaces 
controls the distribution to provide ample illumina- 
tion for seeing on the highway. The practical 
mechanical and electrical design makes this 
luminaire as easy to install and operate as any of 
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Fig. 2. S. Highway No. 91 near Salt Lake City, Utah, lighted with 
G-E sodium lumiaaires. In two years after lighting was instaUcd, fatal 
injuries dropped to 25 per cent of the number in the preceding two 
years. During this period night traffic increased, and accidents also 
increased on an adjoining unXighted section of this same highway 



the more conventional lighting units. Here is a 
luminaire for a distinctly modern type of highway 
lighting which not only effects savings in lives and 
property far in excess of its cost, but the cost of 
which is actually not more than that often paid for 
lighting systems of considerably less attractiveness. 
Further details about sodium luminaires will be 
found on pages 6 and 7. The data in the following 
tabulation conform to the I.E.S. Code recommenda- 
tions for G-E Type M-2 sodium luminaires on 
reasonably light pavement surfaces of medium- 
traffic thoroughfares. 



Width of 
Roadway 
Between 
Curbs, in Ft 


Luminaire Spacing 

(Feet) 


Average 
Lumens 

per 
Sq Ft 


20 


225 ane side or staggered 


0.45 


30 


200 staggered 


0.43 


40 


185 staggered 


0.41 


50 


170 staggered 


0.40 


60 


150 staggered 


0.39 



These spacings have been found effective on an 
average concrete pavement. Two or three times as 
much light — therefore, considerably shorter spac- 
ing—may be required on black pavement for com- 
parable results. The light source should be about 25 
feet above the road surface and extend over the 
pavement about 5 feet from the curb. 




Pig. 3. U. S. Highway No. 20 near Michigan City, Indiana. The 
Indiana Highway Commission reports that night accidents were com- 
pletely eliminated on this sodium-lighted section during the first year 
the lighting was in service. Five were killed and sixteen badly injured 
on this same stretch of highway during the preceding three-year period 



INTERSECTION AND RAILROAD-CROSSING LIGHTING 



STREET AND HIGHWAY INTERSECTIONS 

Intersections with bad night-accident records 
deserve sodium safety lighting. For example, 
night accidents dropped 93 per cent, injuries 
dropped 96 per cent, and fatalities were completely 
eliminated at 23 intersections in Los Angeles, 
California, in the ten-month period after sodium 
lighting was installed. In the preceding ten-month 
period there were 43 accidents, in which 76 persons 
were injured and nine were killed. 

Sodium lighting serves a dual purpose in inter- 
section safety hghting. First, the distinctive golden 
sodium color gives advance warning of a danger 
point. Second, G-E Novalux sodium luminaires, 
when properly applied, furnish an adequate level 
of well-distributed light at the intersection, and 
all vehicles and pedestrians can be seen easily. 
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Standards should be 
located so as to bring 

lamps 2ft to Aft in over 
pavennsnt 



For general use the Type M-2 sodium luminaire 
is recommended. However, if a more ornamental 
daytime appearance is wanted, the globe-type 
Form 81 luminaire is suggested. The Form 81-S 
has a symmetrical light distribution where one or 
two units will be mounted approximately in the 
center of the intersection. The Form 81-D has an 

I- 

asymmetric distribution for the side-of-street 
mounting of four or more luminaires. The luminaire 
locations for a typical intersection are shown 
above. 







RAILROAD-CROSSING LIGHTING 

Forty per cent of all night accidents at railroad 
crossings are caused by automobiles' running into 
moving or stationary trains. Sodium safety light- 
ing, while not advocated as a substitute for grade- 
crossing elimination, is an inexpensive and practi- 
cal aid in reducing this hazard. As at any other 
danger point, the advance warning provided by the 
golden sodium color, plus the clear indication as to 
whether the crossing is occupied by a train, are 
desirable features which no other lighting system 
offers on such an attractive basis. 

The G-E Type M-2 luminaires are generally- 
recommended. Fig. 7 shows a typical layout. 





■ = 



Fig. 7. Recommended location for maximum silhouette effect and 
minimum glare— for sodium luminaires at a railroad crossing 





Fig, 5, Highway-traffic circle at Lathams, N. Y., scene of several night accidents before G-E sodium lighting was installed 
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TUNNEL- AND UNDERPASS-SAFETY LIGHTING 



TUNNEL-SAFETY LIGHTING 

Consideration of the driving conditions en- 
countered in vehicular tunnels will show that not 
only IS hghting a necessity, but that a higher level 
of illumination and better uniformity is needed 
than is usually acceptable on ordinary streets and 
highways. Further, due to the relatively low 
mounting heights, special attention must be given 
to glare suppression. Then, too, operating cost 
becomes an important factor because day and 
night use requires 24-hour operation of the lights. 

For the level of illumination now considered to 
be good practice — from 2}/2 to 3 foot-candles 
average — it is usually true that the annual main- 
tenance cost of sodium lighting is 30 to 70 per cent 
less than the usual incandescent lighting system. 
This is due to two outstanding advantages of the 
sodium lamp. First, sodium lamps consume only 
one half to one third as much power as a com- 
parable incandescent-lamp system, Second, labora- 
tory and tunnel experience shows exceedingly long 
life for sodium lamps. Lamp life up to 10,000 hours 
has been reported, and experience indicates that a 
5000-hour life may be taken as a conservative 
average — which means less than two lamp re- 
newals annually per luminaire. It is significant 
that nine tunnels in this country have been lighted 
or relighted with G-E sodium luminaires. 

The enclosed-shielding Type M-3 sodium lu- 
minaire is recommended as the best means of meet- 
ing the exacting requirements of tunnel illumina- 
tion. Thirty-foot to forty-foot linear spacing 
at 14'foot mounting heights, and proportionately 
longer spacings at higher mounting heights, 
will produce the desired average of 2}/2 to 3 foot- 
candles, and excellent uniformity of Hght distri- 
bution. The method of suspension and wiring will 
depend upon the character of the tunnel; therefore, 



specific lighting recommendations should be based 
on a careful study of the requirements. 

Incandescent lighting or a combination mercury- 
incandescent system is frequently used in connec- 
tion with a sodium lighting system in straight- 
bore tunnels to provide a high level of illumination 
(50 to 125 foot -candles) for the first 200 to 300 feet. 
These lamps are operated during daylight hours 
only, to minimize or eliminate the momentary but 
hazardous loss of visibility as a motorist enters 
from bright sunlight outside. 

This lighting also must be specially prescribed 
for the particular project. 

The convergence of traffic from many roads and 
streets at the approaches to a tunnel also requires 
carefully planned safety lighting, for which Type 
M-2 sodium luminaires or Form 81 sodium lu-- 
minaires are appropriate. 

Considering the attractiveness and the safety 
offered the public as well as the savings offered to 
the owners or taxpayers, sodium should receive 
careful consideration for all tunnel projects. 

UNDERPASS-SAFETY LIGHTING 

Because of low head room, curvature of the road- 
way, or constriction of the pavement, underpasses 
are frequently a source of serious danger to traffic 
at night. Sodium lighting will minimize or eliminate 
the hazard — first, by warning the approaching 
driver in advance; 'second, by clearly revealing the 
details of the situation. 

One or two Type M-2 sodium luminaires on each 
side of the underpass will usually meet all require- 
ments. However, very long underpasses may re- 
quire additional luminaires, such as the Type M-3, 
suspended under the ceiling. General Electric 
illuminating engineers will gladly furnish complete 
recommendations. 




Fig. 8. Sodium lighting at Waldo Tunnel, the approach to the Golden Gate Bridge 
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BRIDGE AND URBAN ARTERIAL SAFETY LIGHTING 



BRIDGES AND VIADUCTS 

Traffic moves fast on bridges and viaducts 
because of the confidence based on the absence of 
intersections. Nevertheless, as stalled vehicles 
cannot get off the pavement, and as opposing head- 
Hghts produce difficult seeing conditions, the 
accident hazard is relatively great. Such structures, 
representing considerable investments of money 
and designed to fulfill a public need, deserve modern 
traffic safety lighting. G-E Novalux sodium 
luminaires will meet all illumination and operating 
requirements — with an outstanding advantage 
over all other lighting systems in that the illumina- 
tion they furnish has a spectacular quality tha^ 
attracts favorable attention. The double service^ 
rendered by the golden sodium lights make them 
first choice for bridges and viaducts. 

The vital needs of pedestrians and drivers in the 
• complexities of the approaches and exits are 
equally well served with sodium safety lighting. 
Type M-2 is the most commonly used type of 
sodium luminaire. 

URBAN ARTERIALS 

It is often difficult to guide motorists safely on 
highways passing through cities or metropolitan 
areas, not only because of the large volume of 
local traffic traveling at relatively high speed, but 
also because of the indecision of drivers not familiar 
with the route. Pedestrian hazard is at the maxi- 
mum on these urban thoroughfares. To meet this 
situation, Tacoma, Washington ; Austin, Minne- 
sota ; and many other cities are marking their 
through highways unmistakably and distinctly, 
and at the same time providing ample light for 
seeing with safety, by providing sodium lamps 




Fig. 10. The distinctive golden yellow color is an unmistakable guide, 
enabling motorists to pass through Butte, Montana, without becoming 
lost on intersecting streets 

along these thoroughfares. The distinctive golden- 
yellow color is a guide that cannot be mistaken. It 
enables any motorist to stay on the through 
highway without being lost on intersecting streets. 
Experience shows that, contrary to what might be 
supposed, the monochromatic quality of this light is 
not a vahd obstacle to its use. The fact is that, m 
general, the levels of illumination used are too low 
to provide for color identification, although, because 
of the scientific distribution it supplies, the illu- 
mination is ample for seeing on the roadway. Refer- 
ring to a G-E sodium installation on State Highway 
No. 89 in Prescott, Arizona, Mr. L. V. Seares, 
Vice President of the Arizona Power Corporation, 
said: "There have been no complaints that I know 
of from any of the people living along the street. 
They are all very much pleased with the lighting 
job." 




Fig. 9. San Francisco- Oakland Bay Bridge illuminated with G-E Type M-2 sodium luminaires 
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G-E SODIUM LUMINAIRES MEET ALL SAFETY-LIGHTING REQUIREMENTS 



WHY YOU SHOULD CONSIDER SODIUM LIGHTING 



1. Attraaive Lighting Easy to Obtain 

The reflector systems of G-E Novalux lu- 
minaires are well suited to the characteristics of 
the lamp. As the result of careful engineering 
and design, the volume of light obtained, the 
efficiency with which it is utilized, and the 
particular manner in which it is distributed 
make it possible to get the desired effectiveness 
and attractiveness. It is only necessary to follow 
well-established, time-tested rules for location, 
spacing, and mounting height. 

2. Your Standard Installation Practice Can Be 
Used 

The size, weight, and mounting arrangements 
of G-E sodium luminaires are such that all 
common mstallation requirements are easily 
met. Lighting standards can be wood, steel, or 
concrete. All common methods of installing 
mast arms or brackets can be used. The power 
supply can be series or multiple. The circuit 
wiring can be overhead or underground. Lu- 
minaires can be internally or externally wired. 
The only stipulation is that the luminaire must 
be mounted at a suitable height and overhang 
the pavement by the proper distance to perform 
Its lighting job effectively. 

3. Your Existing Circuits Can Be Utilized 

If you have circuits of proper capacity and 
suitably located, they can be used, whether they 
are series or multiple. Novalux sodium luminaires 
will operate on any conventional series circuits, 
either straight series or with insulating Type IL 
transformers, or on multiple circuits at either 
normal or high power-factor. 

4. Operation Is Reliable 

The auxiliary equipment essential for proper 
lamp operation is contained in the luminaire. 
It is automatic, requiring no attention beyond 



an occasional observation of the timing of the 
cathode preheating relay. The auxiliaries are 
fully protected by a film cutout (in series-circuit 
units) or a fuse (in multiple-circuit units). 
Because of the quick reset of the cathode timer, 
they also protect the circuit against uninten- 
tional operation of open-circuit protective de- 
vices. Minimum lamp starting voltage, even 
after momentary power interruption, is assured 
by this feature. 

5. No Radio Interference 

Each G-E sodium luminaire contains a radio 
noise filter especially designed to meet the 
requirements of the sodium lamp. 

6. Servicing Is Easier 

In designing these luminaires, G-E engineers 
have paid particular attention to the problems 
of relamping and cleaning. Not only is access 
to the lamp made easy, but the handling of the 
vacuum flask while relamping is completely 
avoided. Aside from the convenience of this 
feature, it eliminates accidental flask breakage. 

Luminaires having Alzak* finished aluminum 
reflectors exposed to the weather are treated 
with a special protective lacquer. An occasional 
washing with mild soap and water is all that is 
required to maintain high efficiency. Enclosed 
luminaires, which seldom require interior clean- 
ing, have nevertheless been provided with 
means for easy access to the reflectors for such 
attention as they may require. 

7. Long Service Life Is Assured 

G-E Novalux sodium luminaires are strong 
and sturdy — designed by engineers fully ac- 
quainted with the service requirements. Dur- 
able, efficient, Alzak finished aluminum is used 
for the reflectors. Steel parts are all rustproofed. 
The electrical and mechanical features have been 
proved by years of practical service. 




* Manufactured under Aluminum Company of America patents 



Welded steel frame gives 
ample strength and stiffness, 
with moderate weight 



PoHshcd Alzak finished aluminum 
reflectors are matched to the 
charactcristica of the lamp 




Low-wattage, quick' 
reset, cathode-pre- 
heating timer assures 
efficient, reliable 
service 




"Breech-loading" lamp holder 
eliminates handling of flask when 
relamping 





An efficient radio-interfer- 
ence suppressor is inlcuded 



The three-wall vacuum flask 
assures proper lamp per- 
formance at all temperatures 



Fully insulated lamp con- 
nector on flexible cable 
eliminates strain on lamp 
base 




Fig. 11. High efficiency, novel ftpp>cftrancc, 
and practical conatruction characterise the 
Type M-2 »odium luminairet 



Flask holder is easily re 
moved if desired 



AcccM to lamp, vacuum ftaak. 
equipment i« an outstanding 
•odium luminaires 
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TYPE M-2 AND FORM 81 SODIUM LUMINAIRES 



TYPE M-1 OPEN-REFLECTOR LUMINAIRE 

The remarkable effectiveness of the G-E Type 
M-2 sodium luminaire is due largely to the efficient 
reflector design of parabolic and plane surfaces. 





A'Vcrtical plane 
35dcg from curb 








05 VO 1.5 10 15 3.0 3.5 4.0 45 
Ration ^'^^^'^''n^ 

Heioht of unit 



Fig. 13. Distribution of initial 
candlcpowcr in 75-deKrec cone and 
in vertical plane of maximum 
candlcpowcr 



Fig. 14. Effective 
roadway 



lumens 



on 





1 




It 



1 






Fig. 16. Insulator 
for internally- 
bracket 



Fig. 17. Insulator for cx- 
temally-wired bracket 



For series-circuit operation, the 
luminaire is operated either from an 
insulating transformer or straight- 
series with a high-voltage porcelain insulator between 
the luminaire and mast arm. For low-voltage multiple- 
circuit operation, the necessary ballast transformer, 
either normal or corrected power-factor, is mounted 
inside the luminaire. 



FORM 81 GLOBE-TYPE LUMINAIRE 





Fig. 18. Form 81 sodium 
luminaire with plain hood 




Fig. 20. Distribution of initial 
candlepower in 80-degrec cone and 
in maximum vertical plane 
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Fig. 19. Form 8 1 sodium 
luminaire with ornate hood 
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as 1.0 15 10 23 10 J.5 40 4.5 
o^.- _ Width of strggt 

Hft'Qht or unit 

Fig. 21. Effective lumens 
on roadway 



Available with two degrees of ornamentation. 
Supplied either as Form 81-S, having symmetrical 
light distribution, best suited for center-of-the-street 
or area lighting, or as Form 81-D, having a deflec- 
tor system within the globe for side-of-the-street 
mounting. 

For either series or multiple-circuit operation a 
separate Type IL insulating transformer is normally 
used. However, straight-series operations can be 
used if the insulator for the Type M-2 luminaire 
is added. 



PRICES 



Description 



Cat. No. 



List 
Price 
GO-61 



.A.PPROX 
WT 
IN LB 



OPERATING 

DATA 
APPROX FOR 
60 CYCLES 
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List 
Price 
GO-SI 



APPROX 
WT 
IN LB 
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OPERATING 
DATA 

APPROX FOR 

60 CYCLES 
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TYPE M-1 SODIUM LUMINAIRE 



Series with ILS Transformer 
Straight series internally 
wired insulator 



ASOGllt 
A80G12 



$129.00 
106.00 



40 
45 



55 
60 



35 1 
31.4 



6-6 
6.6 



220 
195 



Straigfht series externally 

wired insulator 
Multiple normal p-f 
Multiple hi^h p-f 



A80G13 

A80Gl4t 

A80Gl5t 



$108.50 

129-00 
149.50 



50; 65 
50 60 
55 65 



31 .4 6.6 



115 
115 



5.2 
2 6 



195 
255 
260 



43 

R7 



FORM 810 WITH NO. 193 CLEAR RIPPLED GLOBE 



Form 81-S series with ILS 




















Form 81-D series with ILS 




















Transformer 


A3G7lt 


$117.90 


31 


44 


35 1 


6 


.6 


220 




Transformer 


A3G73t 1 


$129.90 


32 


46 


35.1 


6 


.6 


220 




Form 81-S multiple with ILS 


















Form 81-D multiple with 














1 




Transformer 


A3G72t 


117.90 


31 


44 


115 


5 


.2 


255 


0.43 


ILS transformer 


A3G74t 


129.90 


32 


46 


115 


5 


.2 


255 


0.43 


Form 81-S straight series 


A3G11 A 


90.40 


46 


75 


31.4 


6 


6 


195 




Form 81-D straight series 


A3G12 A 


102.40 


47 


76 


31.4 


6 


6 


195 





* Cat. No. and Price do not include lamps or vacuum flasks, 
t Specify either aerial or wiping sleeve transformer. 
Form 81-S symmetrical distribution; Form 81-D asymmetrical. 



II For 50-cycle equipment, use 60-cycle prices. 

AStraight series Form 81 has larger hood than illustrated (ornate hood), 
and an external insulator. 
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TYPE M-3 ENCLOSED TUNNEL LUMINAIRE 





Fig. 22. Type M-3 sodium luminairc 
ccMcd in tunnel roof 




Fig. 23. Distribution of initial candle- 
power in 45-dcgrcc cone and in vertical 
plane parallel to curb 



The Type M-3 sodium tunnel lu- 
minaire is an enclosed, shielded light- 
source unit having the light-distribution 
characteristics shown below. It is equip- 
ped with a glass plate to protect the 
interior from normal accumulation of 
dust and dirt and from damage when 
the tunnel interior is washed down. 
A hinged door on the rear compartment 
provides easy access to the lamp and 
auxiliary equipment. 



An external transformer is normally 
required for series or multiple operation. 
Under some conditions the use of a 
high-voltage insulator will permit 
straight series operation. Whether lu- 
minaires are recessed or suspended with- 
in the tunnel depends largely upon the 
design of the tunnel, air ducts, etc. A 
special study is usually desirable to 
assure the best choice of mounting and 
circuit. 




Fig. 24. Type M-3 sodium tunnfel 
luminal re 




Heiqnt of unit 

Fig, 25. Effective lumens on roadway 



PRICES 





* 


H 

List 


APPROX 
WT 
IN LB 


OPERATING 

DATA 
APPROX FOR 
60 CVCLES 




Description 


♦ 


f 
List 


APPROX 
WT 
IN LB 


OPERATING 

DATA 
APPROX FOR 
60 CYCLES 


Description 


Cat. No. 


Price 
GO-61 


Net 


d 

■ ^ 

GO 


Volts 


Amps 


Watts 


P-f. 




Cat. No. 


Price 
GO-W 


Net 


Ship. 


Volts 


(A 
0. 

1 


Watts 





TYPE M-3 SODIUM TUNNEL LUMINAIRE 



Straight series 

Series with ILS Transforroer 



A180G3 
Al80G7t 



$154.50 
175.00 



42 
32 



67 31.4 
52 35 -1 



6 6 
6.6 



195 

220 



^ Multiple with ILS Trans- 
former 



♦ Cat. No. and Price do not include Type NA'9. 10.000-lumen lamps or 
vacuum fiasks. 

OTHER SAFETY-LIGHTING APPLICATIONS 
FOR G-E NOVALUX SODIUM LUMIN AIRES 

Street-car loading zones and buttresses, traffic 
dividers, sharp curves, and dead-end streets can 
be extremely hazardous for pedestrians and 
motorists at night. Even on seemingly well-lighted 
streets they often present a pressing accident- 
prevention problem. 

Sodium lighting offers the advantage of adequate 
and well-distributed local illumination plus a 
''caution'' color to signal approaching motorists. 
How such lighting is applied depends, of course, on 
the local conditions. We suggest that you use the 
free advisory service of our Illuminating Engineer- 
ing Laboratory. 



AlSOGSt 



$175,00 32 



52 



116 



5.2 



255 



0.43 



t specify either aerial or wiping sleeve transformer. 
% For 50-cycle equipment, use 60-cycle prices. 



ILLUMINATING ENGINEERING SERVICE 

General Electric is always ready to help you by 
making recommendations on how best to apply 
traffic-safety lighting effectively and economically. 
The Illuminating Engineering Laboratory at Sche- 
nectady and the corps of General Electric Lighting 
specialists in the field are well qualified by experi- 
ence to give such assistance. There is no charge or 
obligation involved in obtaining their recommenda- 
tions — simply communicate with the nearest G-E 
Office or with General Electric, Schenectady, N. Y. 
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